The sequence of the first 149 nucleotides of the major leftward RNA of bacteriophage lambda has been determined. Preliminary sequence information was also obtained for a portion of the untranscribed area immediately upstream of the point on the template when RNA synthesis normally starts. Several restriction endonuclease sites, deletion endpoints, and single base changes have been localized within the sequence. The first potential translation initiation codon which is not followed by an in-phase termination codon is a GUG located 90 nucleotides from the transcription startpoint.
INTRODUCTION
. Major leftward RNA of bacteriophage lambda was prepared as described In Methods and elsewhere (6), using three unlabeled and one a-32p-iabeled nucleoslde trlphosphates at a time. The RNA was digested with RNase Ti and the resulting ollgonucleotides were separated by high voltage paper electrophoresls. Representative fingerprints have been published elsewhere (6) and the numbering system used Is shown in Figure  la . The amount of radioactivity in each oligonucleotlde was determined by counting in a low background planchet counter. Molar yields were calculated relative to one mole each of oligonudeotides 19 and 20. Ollgonucleotldes were eluted from the paper and redigested with pancreatic RNase (0.1 mg/ml, 2 mg/tal yeast carrier RHA) In about 5 Ul of 0.05 M Trls HC1, pH 7.B for 30 minutes, 37*C. Redigestion products were separated by electrophoresia on IEAE cellulose paper In pyrldine acetate jit pH 3.S. When the source of the radioactive phosphorus aton could not be deduced unanbiguously, the redlgestion product was further digested with alkali and the resulting mononucleotides were separated by electrophoresls on Vhatnan 540 paper at pU 3.S. In all cases, the radioactive phosphate is denoted by an asterisk(*).
Brackets [] Indicate the 3' nearest neighbor nucleotide. Numbers in parentheses indicate the relative molar yields of labeled redigestlon products. These relative yields were determined by counting radioactivity of the appropriate redlgestion products and rounding the ratio of counts to the nearest Integer. When no numbers are presented the ratio was within ±201 (Tables 1 and 2 ) were ordered by analysis of partial digestion products of ^n vitro synthesized RNA labeled with 32p_ GT p a n ( j purified as described in Methods and elsewhere (6). The RNA was digested with low levels of RNase Tj. or carboxymethylated pancreatic RNase (25) and the resulting partial digestion products were fractionated by electrophoresis at pll 3.5 on cellulose acetate, followed by homochromatography (24). Purified partial digestion products were eluted and digested to completion with either RNase Ti or pancreatic RNase and the resulting oligonucleotides were separated by one dimensional electrophoresis on DEAE cellulose paper in 7% formic acid. 
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ST.: this is the only RNase T^ oligonucleot ide in antisense RNA that has (G)-A-U-at its 5' end, which is complementary to the 5' end of sense

RNA, pppA-U-C-... Thus from the structure of A14 we conclude that the startpoint is in the center of a sequence [5']-G-A-T-G-T-(on the template strand).
A comparison of oligonucleotides in the antisense RNA which were not predicted from the sense RNA sequence (no crosses in Tables 3 and 4 
DISCUSSIOK
The major leftward operon of bacteriophage lambda codes for a number of important gene products the first of which, gene N_, i s essential for Table 3 PANCREATIC 0 . 8 Table 3 . Oligonucleotides produced by T^ RNase digestion of antisense RNA were separated (Fig. lc) and analyzed as described in the legend to Table 1. n.s. means that this particular product was not studied. Sequences of oligonucleotides A34, A40, A43, A45, A46, A49 and A50 were deduced, in part, by analysis of the sense RNA sequence (Figure 2) , when the nearest neighbor labeling pattern did not permit unambiguous alignment of products. The parentheses in the structure of oligonucleotide A44 indicates that the sequence cannot be unambiguously deduced from our data. A cross (+) indicates oligonucleotides that were predicted from the sequence of the sense RNA. The number of crosses represents the number of times the oligonucleotide was expected to appear. Underlined oligonucleotides are those which are predicted by the sequence (11) for the region immediately upstream from s^. Table 4 . Antisense RUA was digested with pancreatic RHase (Fig. 4d) and analyzed as described in the legends to Tables 1, 2 It is interesting to note in Figure 5 that each operator mutation reduces the compositional bias of such a block.
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